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2,599,605 
POTTERY FABRICATING MACHINE 
James A. Bower, Chester, W. Va., assîgnor to The 
Taylor, Smith & Taylor Company, East Lîver- 
pool, Ohîo, a corporation of West Virginia 
Original application Match 1, 1945, Serial No. 
580,401. Divided and this application Aprîl 9, 
1947, Serial No. 740,360 
8 Claires. (CI. 198--221) 
1 2 
The invention relates fo a pottery fabricatinE means for temporarily engaging and restricting 
machine, and this application is a division of my the trays at the ends of each series of trays; 
application Serial No. 580,401, filed Match I, 1945, Figure I0 is a fragmentary perspective view 
and now abandoned, of the mecharàsm for operating the vertïcal con- 
lYly application Serial No. 580,401 discloses a  veyer af the rear or power end of the appa- 
completely automatic and integrated machine for ratus; 

fabricating pottery of either the vitreous or semi- 
vitreous type, and which is particularly well 
adapted fo carry out the invention descrlbed 
and claimed in my Patents Nos. 2,273,015 and 
2,273,016, granted February 17, 1942. 
In the machine disclosed in my application 
Serial IVo. 580,401, the molds are placed in trays 
and the trays are caused fo travel step-by-step 
through the machine, and all operations neces- 
sary ïor complete fabrication of the ware, such 
as cleaning the molds, pouring the slip, opening 
and closing the molds, drying the ware, removing, 
ïettling, inverting and stacking the ware, etc., 
are performed automatically. 
The present application does not relate fo the 
operations of cleaning the molds, pouring the slip, 
opening and closing the molds, drying the ware, 

Figure II is a fragmentary" plan view of the 
gearing shown in Figure I0; 
Figure 12 is a perspective view oï a pair of 
I0 hooks forming latching means for inte:rlocking 
a tray on one oï the vertical conveyers; 
Figure 13 is a detail elevational view oï the 
tray latch and associated mechanism for auto- 
matically releasing the saine ai the proper rime; 
15 and 
Figure 14 is a diagrammatic view of the hy- 
drulic system for operating the weight and asso- 
ciated parts for causing the mold trays fo travel 
through the apparatus in a substantial harmonic 
2o motion, step-by-step. 
Before proceeding with a description of the 
detafls of construction and operation of the ap- 
paratus if is deemed desirable fo describe in a 

removing, fettling, inverting and stacking the general way both the structure and the main 
ware, but rather if relates fo the construction of 25 operational features of the machine as a whole. 
the machine itself, tlle mechanism for operating As previously stated, the machine is designed 

the machine, the means by which the trays are 
carried through the entire machine comprising a 
number oï vertically spaced tracks, etc.; the con- 
struction and arrangement being such that all 
operations necessary fo the complete fabrication 
oï the ware may be performed during thepas- 
sage oï the molds through the machine. 
Various objects and advantages of the inven- 
tion will be albparent fo those skilled in the art 
from the ïollowing description when taken in 
connection with the accompanying drawings, in 
which: 
Figure 1 is a perspective view oï the pottery 
machine with an intermediate part broken away; 
Figure 2 is a side elevational view oï the 
power end of the apparatus; 
Figure 3 is a perspective view oï the power end 
of the apparatus with the upper portions thereoï 
broken away; 
Figure 4 is a ïragmentary perspective view, on 
an enlarged scale, of the power end of the ap- 
paratus; 
Figure 5 is a perspective view of a portior of 
the opposite end of the apparatus with parts 
removed, for the sake of clearness, and show- 
ing on an enlarged scale the means for engag- 
ing and restraining the end trays of a series of 
mold trays; 
Figures 6, 7, 8 and 9 are detail views of the 

Zor casting pottery and is entirely automatic 
including the initial step of filling the molds 
with slip and the final step of fettling the ware 
30 and-placing if on a conveyer in stacks of proper 
height, ready for firing in the kiln. 
The main frame of the apparatus as shown 
in Figure 1 comprises a track composed of ten 
vertically spaced track sections or guioEeways, 
35 hereinafter referred fo as tracks, upon which 
mold-carrying trays, such as showt af the left 
of Figure 4, are p.ushed along in a step-by-step 
movement, so as fo provide dwell points or sta- 
tions, throughout the continued operation of the 
40 apparatus. As each tray reaches the end of a 
particular track, except the top one, if is moYed 
upwardly fo the next track, by vertically dis- 
posed conveyers af opposite ends of the machine. 
The entire period of movement and test com- 
45 prises less than ten seconds. 
While there are ten vertically spaced tracks 
in the embodiment illustrated, if will be under- 
stood that the number of tracks depends on the 
space available. Thus the machine may be 
50 lengthened fo reduce the number of tracks as 
desired, if suflicient space is available, and there- 
by reduce the number of rimes the trays must .be 
transferred. 
In the specific embodiment of the invention 
 illustrated, a substantial simple harmonic step- 
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3 4 
by-step movement is imparted to the trays by width of the trays so as to provide end portions 
means of a heavily weighted pendulum opeïated 4 which contact similar portions of adjacent 
by an hydraulic system, shown in Figure 14, trays when passing along the tracks of the 
which also operates the elevators at the oppo- apparatus and which also provide a slight space 
site ends of the apparatus. The operation of 5 between the side bars oï adjacent trays. 
the hydrau!ic system is controlled by electric cir- Each tray- is designed to carry six molds 

cuits provided with safety switches to insure 
proper and timely functioning of the various 
mechanisms. These circuits form no part of the 
present invention, and illustration thereof is un- 
necessary. 
There are six molds, such as shown at the left 
of Figure 4, mounted on each tray and each 
mold comprises upper and lower sections. Ata 
certain stage of the process the OE.pper mold sec- 
tions are unlatched and removed ïïom the lower 
mold sections and placed beside them on the 
tray, 
The mold sections are assembled and latched 
together at the right of the lower or No. 1 
track in Figure i. The traYs with the closed 
molds are then moved successie!Y to the second 
or No.. 2. rack by a vertical convoyer at the 
right of Figure 1, where hey are filled with 
measurd quantities of slip. Thereafter the 
cared molds t%avel along tracks Nos. 2, 3, 4, 5, 
and 6, during which time substantial quantities 
'moisture in the slip is being absorbed by the 
v/.all.s of plaster-of-Paris molds or  other porous 
molds. On the Sixthtrackautomatical!y oper- 
tdne.iszs are provied for removing e» 
çe..s S!P, r.°.m the funnels of the molds and for 
unlatching an rem0ving he upper mold sec- 
ti)ïs]  :hefully ïorméd and exposed ware is 
theï aut0matically stmped with a trade-mark 
or the like and travels throUgh an enclosed zone 
conprising a portion of-track 6 and tracks Nos. 
7,', Ïd-i0 where hea£ed air is directed on 
he-Ware. to dissipate residual moisture theïe- 
f6"m/After leaving the dryiDg zone the. tçays 
l,escend on the endless vertical convoyer at the 
f oï'Figúe I, where take-out mechanisms are 
po¢iie o rem0ving th ware rom the mòlds, 
fèttling 'thë ware, inverting it and stacking it 
Olï coi;ce:er in th e pçoper height, stacs, iïleôlYs 
fSr. firin i the kiln. The trays oI emp :.. d 
. 'theI placed on the lowërmost trace an 
dui mo:ed in step-by-step fashion through 
 heting zone and to the mold assembling p- 
plS /ne.ntioned hereinbefoe, at which Point. 
a Zèpètition of the proçess is initiated. The 
:arios operations On the molds, such as filing, 
diSassémbing, drïin:, etc., 're of cours per.- 
fome_d during the dwell perieds of the molds 
in thir traei through the machine. All the 
meclnism for performing all of the operations 
mnïnedi'above is shown, in my parent appli- 
sïl"applctiOn relates, mainly to the machine 
ielf th méchanism for  driving the machine, 
cr.ing the trays loade¢i with molds along the 
Var6us, tracks ::here thè numerous opera.tions 
Zë,. prï.ormed, the tEansfer of the trays, from 
on t:aCk fo another, et¢i nd henc on!y th,ose 
prts Which are pertinent to the subject-mattr 
hr, eof, are described herein. And while these 
pts're described in onsiderable detail sUch 
dçfie.d disclosure i intended as illustrative only 
and hot in. any l!miting sense. 
 Thëtrays are, indicated by humer.al , and as 
shon dt the leïtof, Figure 4 they aoEe rela- 
tïi.I0ng and narrow and are composed of 
longitudinal side bars  of angle formation which 
açe united at their respective ends b: the end 
brs .' The bars 8 are Slightly longer than the 

thr0ugh the apparatus, alth0Ugh it wil! be un- 
derstood tha this number may be increased 
or, decreased as desired. The molds are com- 
]o p0sed of upper and lower sections 5 and  re- 
spectively, as shown dt the left of Figure 4, 
where an upper mo]d section has been removed 
from a lower mold section and positioned ho- 
side it, on the tray. The mold sections are in 
15 the form ofmetalrings of angular cross-section 
to which are moded sections  and 8 ruade of 
plasterlof-Paris or other porous material which 
form the mold cavity. Each of the upper mold 
sections is provided with a charging or filling 
20 funïel {} which is permanently imbedded in the 
plaster-of-Paris and whiCh opens into the inte- 
rior of the mold. No further description of the 
molds is necessar herein, as the molds are the 
subject-matter of another divisional application 
25 Serial No. 740,105, filed April 8, 1947, an.d now 
Patent NO. 2,526,993, granted Oc0ber 24, 1950 
A description o the general framework of the 
apparaus, as disclosed mainly in Figures 1, 2 
and 3, will now be giron. 
30 The foundtion of the apparatus is preferably 
- " composed of a suitably prepared flooring 2 (Fig- 
ure 2) on which cert.ain of the vertical stand- 
ard a.re suppotcd.. Concrete blocks or base 
members 2 are p:eferably provided at the power 
35 end Of the apparatus for supp0rting the heavier 
parts of the mechanism. 
Shalïow wel,ls 2. may be provid.e i n the fio0r 
at oPP0siie end.s, of the apparaç.s to permit the 
installation of the 1ower ends. o the vertical con, 
40 veyers or elevators, a will latr Ç.ppear. 
Mounted on. the blocks 26 are horizontal beams 
28 irom Wh.içh are suppotçd the 0scillatably- 
nouted weight and related parts, which func- 
tion to impaçt the st.ep-by-step movement fo the 
45 traysl and. the molds carried the_reby. Extending 
vertically fom the blocks 2.. are a pluraity of 
sandards -9 and toethcr with simflar stand- 
a_rds 3 (Figur,e 1) baed op t! fioo 25, provide 
supports, foz the h0çiznt.a! beams .. 
50 The a_e twenty of the beams , ter er 
each side of the framework and they a.re aç- 
ranged in horizontal p;ais, s,p_açed vert!çal!, to 
proide ton tackviaFs fo th.mold trays. Ech. 
beam bas mounted thereon a seies, of ro!lers 
55 2_ on v«hich the traYs are caused to ride in their 
 travel throgh the appaatls. As previ0usl:. 
mentioned, thç tays on. ' eaçh. ta.çk ae in conr_ 
act with each other and the entire serie 0n 
each track is caused t,o. mov forward one stop 
60 at a rime: by a pu,shot bar. provided fe eaçh 
track. Therf0re, ïn. od, to prenent buçlding 
of a series of trays a it is_ pushed along,, its 
track a plate  (Figur, e 5)_ is: mquned on each 
beam ang. exterd leng,thwse thereof in oer- 
hanging relation to the rollers 3-".; t.he_ spa.ce 
between the. plate and the se.ries of roHers hein. g 
oniy slight!y geater than the thickness of:  th 
trays. 
The, ten vertically--spaced tra,cks a!ong, which 
the trays are pushed may be c0nsdered asnum- 
bered-one t0 ton, and as s0 considered there ar e_ 
rive pusher bars for moying the. tra:s, on. tracks 
Nos, i, 3, 5, 7 and 9 t0 the zight (Figures i and. 
2), and rive for moving the trays on tracka Nos., 
75 2, 4, 6, 8 and 1{) to the left. These. push barS 
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are rather massive affairs and are substantially requires about ten seconds, but the timing of 
rectangular in form, comprising side bars 34 and course may be varied as desired. The substantial 
cross bars 35. The side bars 34 are mounted to harraonic movement is provided by the action of 
slide on rollers 35 supportedon the standards the pendulum 5f--52 (Figures 3 and 14), and the 
29 and 3{} of the main ïrame, and rollers 3T 5 pendulum is temporarily ma.intained at the limite 
(Figures 5) are also mounted on the standards of its swing, particularly the rear swing, by the 

to engage the outer sides of the bars and thus 
guide these members. The pusher bars of each 
series may be rigidly connected by vertical 
braces, if desired. 
Each cross bar 35 of a pusher bar is pïovided 
with a pair of rigid lugs or fingeïs 33 adaptcd to 

cylinders 50--50a. Also, in order to avoid acci- 
dents, and to sustain the pendulum when the 
machine shuts down, weight locks 60 are pro- 
vided. Theïe are two of these ]ocks or supports 
for cooperation with the weight a.t the end of 
rear stroke, and they are located adjacent the 

engage the adjacent side of the end tray of the ends of the weight on opposite sides of the ap- 
particular series and more the entire series paratus. The locks 5{} aïe slidably mounted on 
through the distance of movement of the pusher l the main frame of the machine and are operated 
bar. The pusher bars of tracks Nos. 1 and 2 by hydraulic cylinders 5f (Figuïe 3), in timed re- 

are provided with extensions 39 and 40 on which 
are formed racks 4 f, and 42 which cooperate with 
Pinions 43 mounted on a shaft 44. Rollers 45 
and 46 may be mounted on the main frame to 
engage opposite sides of the racks to maintain 
them in proper relation to the pinions. Also 
lïxed to the shaft 44 are pinions 4T cooperating 

lation with other parts of the apparatus, pref- 
erably by an electric circuit which forms no part 
of the present invention. 
As the mold trays f reach the end of each of 
tracks Nos. l fo 9 they are raised to the next 
track above, and from track No. l0 they are 
moved to a ware removal and lïnishing station 

with racks 48 carried ,by the piston rods 49 of and then fo a firing kiln. To accompish this 
hydraulic cylinders 50 and 50. These piston rods .5 step-by-step moveraent of the mold traya a verti- 
are formed with a reduced portion oï extension cal conveyer or elevator is provided at each end 
49 providing a shoulder whereby certain switches, of the appaïatus and each is operated in timed 

which form no part of the present invention, may 
be operated. The main operative force applied fo 
the shaft  is a weight or pendulum bob 5f 0 
rigidly suspended from the shaft by amas 5. 
This weight may be formed of metal, concrete 
or the like and weighs several tons, although the 
exact weight will of course depend upon the hum- 
ber of trays, molds, etc., employed in the par- 
ticular installation. Obviously, power in addition 
to the pendulum must be employed to maintain 
the apparatus in operation and this additional 
power may be in the form of a hydraulic system 
of which the cylindres 5{} and 50 form a part. 
If should be noted however that by use of the 
pendulum the power required for acceleration 
and deceleration of the mold trays neutralize each 
other, thus requiring the use of only sulïïbient 
power to more the load at a uniform continuous 
speed. The hydraulic system wfll be described 
hereinafter. 
The series of trays on tracks Nos. 3 fo 10 in- 
clusive are operated simultaneously with the trays 
on tracks Nos. I and 2, and' to this end the shaft 
 is provided with bell-crank levers 53 fixed to 
its opposite ends. One end of each of these leveïs 
is connected to vertically extending rods 5 on 
opposite sides of the machine. The Pusher bars 
for tracks Nos. 3 to 10 are provided with racks 
55 similar fo those employed with the pusher bars 
for tracks Nos. 1 and 2, and pinions ST are em- 
plOyed for causing adjacent pusher bars to operate 

relation with the pusher bars, etc., by the hy- 
draulic system heretofore referred fo. 
The structural detafls of the elevators and 
their related parts Will now be described, but 
inasmuch as they. are substantial duplicates a 
description of one of them Wfil sulïïce, except as 
to ceïtain variations in structure or opeïation. 
35 Each elevator comprises a pair of endless 
sprocket chains S5 cooperating with upper and 
lower pairs 'of spïocket wheels {}5 and 
spectively (Figures I and 2), the latter being posi, 
tioned in the wells 2T at the front and rear of 
4O the machine and the former being mounted on 
the main frame of the machine at points .slightly 
higher than the upPermost track No. 10. A 
lower shaft of each elevator is also providëd with 
a cam wheel 6T (Figure 1) having fouï ciïcum- 
45 ferentially spaced lobes for operating switches 
in an electric control system.. Vertical guide- 
ways 5 are provided to pïevent lateïal movement 
of the chains 55. 
Pivotally attached to each pair of sprocket 
5O chains is a uniformly spaced series of shelves 
for supporting the trays f. These shelves, shown 
on an enlarged scale in Figure 12, are spaced 
along the chains at a distance coïresponding with 
the spacilg of tracks Nos. 1 and 2, or 3 and 4, etc., 
55 and the chains of course are spaced apart a 
distance coïresponding substantially fo the length 
of the mold trays. Each shelf comprises a pair 
of links or hangers S, one pivoted to each chain, 

in opposite directions. In order to operate the and rigidly connectcd to each other by a cross 
pinions ST, alternately plain and bell-crank levers 60 bar TO. Rigidly connectod to each hanger is a 
58 and 59 respectively may .be connected with shelf section Tf. Each paiï of chains of an ele- 

the pinions and with the operating bar 54, the 
opposite ends of the bell-crank ]evers being con- 
nected to the rod 55. The soie purpose of the rod 
55 is to maintain the operating rod 54 in vertical 65 
position, and this is accomplished by the use of 
the bell-cïank levers for connecting the rods at 
spaced points. 

vator is operated in a direction which will cause 
the fiight nearest the tracks to move upwardly 
and the remote lïight to more downwaïdly. 
The mechanism for operating the elevator at 
the right hand end of Figure 1 is shown in detail 
in Figures 10 and 11, and is identical .with the 
mechanism for operating the elevator at the 

The movement of the molds thr0ugh the ap- power end of the apparatus, except that the latter 
paratus is an intermittent one, there being a 70 has no brake release, as Will later appear. This 
substantial Simple harmonic movement of all of driving mechanism will now be described. . 
the molds simultaneously along the tracks, then Suitab]y supported on the main frame oî the 
a period of dwell, and then a repetition of the apparatus adjacent the top of the elevator is a 
movement. A complete cycle of operations, that base plate T5 (Figure 10) on which is rotatably 
is: the period of movement and dwell, ordinarily 75 mounted a pinion T6« The shaft of pinion T 
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I proided with a crank-arm 11, the free eud 
thereof being pivotally bonneced to an arm 18. 
FixeoE to the shat of tle adjacent sprocket whee 
66ïs  er'whee 9 to oè ïceoï wc re t- 
tchëd ïour uormy sced Rns or us 80 
adpted to cooçerte Wih the m 8. For ths 
pm'poe te rm s ïomed wth  reduced pé- 
t0n   end to provde  pn enggn shouder 
81  ovemen o the rm ,8 to the rht 
.e. 1:0) wfll impart  i-or movement to te 
srocke  and u cuse thë elevator  oper- 
a. Movement of arm 8 . the left Wi ve 
ne effec on the spcet whel, but it will be 
not thaç the arm i o£ sch length that it wiH 
Zem: suppted by one of the pins on its retro- 
gde movement. OsbiHation of the pion 
and crank-rm 11 is obiued by means of a 
haulic cyDnder 82 and  rack 8 connëcted 
to the piston rod of the cylinder. 
The length of streke of cytder 82 is such as 
ill. imparfi to the elevater a movement corre- 
snd to the dïstance between tracks Nos. 1 
ud'. 2, e£c. Necessary adjnstments may of 
cose, be. marie in the sroke of the cylinder or in 
the coection between the crank-arm ] and 
arm ].8. so as to provide the desired flexibiDty of 
acGon required to brg the mold trays and 
shelves into alignment with the various tracks. 
For the ppose of matag the elevator 
stionar after each operation a bra-ke has been 
zovided. In the present construction the brake 
is in. the form of a brake um. 8 ed to a shaft 
.8 which.also carzies  spur gear 85 meshg with 
ger:wheel ]. secured rG the sprocket short. Co- 
operabg with. brake drum 84. is a brake shoe 
flxed, to the underside of a pivoted arm 88. A 
weight 89 is secured to the ïree end of arm 88 
and, provides the necessary frictionat contact 
beteen the braking elements 84 and 8]. 
lease, of the brake, mechanism is obtaed by 
mea of a hyaulic cylinder 90» and- it will.be 
understood tat this clinder as well as cylinder 
2, mentioned above, are operated in ted relu- 
tion. with other ps: of. the mechasm. 
Mounted on. the. eterior face pf the sprocket 45 
wheel $$ on the opposite end of. the shaft carry- 
i the ger wheel are four pins 9 spaced in 
the same manner as the ps ,80 mentioned abpve. 
he pins   fction  close a. switch in an elec- 
t:ic ch-cuit to4ndieate that the elevators are in 
the proper position, with the trays: leve] with 
the tracs. A pt, or latch 92, with a rounded 
nose ; is. provided to engage with rounded 
notches between the. teeth of , one of the sprocket 
wheeis.;, a weight  maintining:=the nose  en- 55 
agement with the. procket wheel. T.he purpose 
of-.latch 9.2  to pmven t movement of the elevater 
if. the.bzae shotd 
The:.drivg. mechanism for the elevator- at the 
oer end of-the, apparatus is substantialiy 
idenGcal with.:at jt. described except.tht no 
means is provided ïor releasing the brake. Ts 
is:due to-the-ïact that.the elevato at the powe» 
end of the apparatus is more near]y n equil- 
ibrium by reason of- the presence of. trays on .bo£h 
its upwardty moving, and downwary mog 
fiights, whereas, the other elevatoç sup»orts tàys 
on Jts upwardly, moving- fiight only, as i]]appear 
hereinafter. 
The details- er the driving meohanism-for, the 70 
elevators bas been deseribed at. coiderablè 
tength, but it is,intended that. the disciogure 5e 
consider as21!ustrative rather than in a li- 

are provided with no fiaïges to prevent ttera:l 
novement of the tràys I dïe t0 Vibrtion:s or 
jarring of the machine, etc. Moreover, such cou- 
finement of the trays would be impossible due 
the fact that they must be pushed Off aid. en the 
elevators by the pusher bars , when beg 
transerred rom one track to nother. Accer 
ingly, aut0matically releasable interloeg 
means bas been provided for prevetg aCci  
dental movement or slodgement of the trays 
from the elevator elveS. SucloE mea is ShêWn 
 dei in Figures 12 and 13 and comprises 
shaft  rotatably mouned in bearings $ on the 
shelï ] t. A pair of outwary dirécted flers 
1 are formëd on the shaft 5 and are spgced lon- 
tudiuall:y of the shaft a distance corres0noEng 
sùbstantiaHy to the width of te space beeen 
the sie walR of a tray- . A cofl spring 
sexes te. bias the shaft in a directiofi  cause 
0 te fingers ] to terlbck with the cernër$ 
the tay. To release te tray, a cam 9' is fixed 
to an end of shaft  and is adapted to gage a 
lock release bar 18ff, thereby rotàting trie shaft 
against the tension of sprig 98 ad depre.g 
2« the fingers  to a pOSition below the tray 
witl be understood of course that the lengt and 
positï0n of the release bar 18 is such that 
fingers  are in operative position when thë èlC 
vatora are moving, and are ' operative positio 
0 when the elevators are stationar.y, theeb per" 
mitting the loadg or unloadg of the trays:ono 
and off of the elevaçors. 
Itïs al.so essential that the trays I be aCCUrately 
positiond on the elevator she!ve when-rachg 
5 each tra.r position, so as to prevent acCidenl 
engagemenç with the pusher bars  nd other 
par. of the pparatus To this ed, vertical- 
extending guide bars 1 (-Figures. 5 and 9). are 
provided. These bars are inclined towards  each 
40 other at. their upper ends as indicated- by nu- 
meral. 2, and sexe to insuretl]e exact posiGon 
ing o the travs as they arrive at the various 
stations for removat ont0 the several, t[acks 
Upon the movement of. a mold tray from 
e]ev.ator shelf onto a track as by operati0n of 
a. pusher bar 35 t is desirable that meas be 
provided for temporarffY holoEng the t.y in its 
new position untfl such time as it is moved 0r- 
wardly b the next tray being pushed-off- the: ele- 
vator onto the tck at the next operatipn, of. the 
appratus; otherwise there is the liabi!i that 
the tray may be jarred backward!y- eE the trck 
or. af !east into the-le of movementof the ele- 
vator, there5y causing, considerable damnée and 
disruption bf operations. is. fction is 
vid-by means of.  pir of. pioted tches: 
jacent, the rea end- of- e.ach track, operated bF 
the respective pusher..Ba»; one iath beg 
mouneda each side of the tra6k, 
Dhese. latches, are shown in dëtail in FioEurs 
6 to 9 inclusive, and. consïst, pzimarilY of a shaft 
i  rotatably mounted in.. a beariflg  $ o each 
side ofthe main,frame of. the machinê,and po- 
videdwi 15ckhg finërs  on.thei iher êfid 
for engaging.  trà ,and anoperatng.arm. 
on their ouSer ed - for cOoperation with suitable 
mehanism dependin from each side rmof 
the pusher Bars. e operating mea. for the 
latches: comprises a-rigid arm or plate 
tendindbwwardY fr0meach am  of à 
ba'.  ang pro-ided with a-spring-pressed-plktè 
ï I;ïacing.£owardthe 0perativeendof the pusher 
bar. A-cam,mebér 2 . in the f0rm of. arod 

provided- with, an. Offset portion. 113 has,0ne enc 
ing. sense. _ 
As-, indicated .on the, drawings» the sheleS 11 75 Seïared t0 theÏushér tr arditS oiJposite endto 
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the lower end of the plate  {. The arm {8 of forward end of the series and the pair of fingers 
the latch is in the path of movement of plate af the rear end of the series, and that buckllng 
t! and cam  as the pusher bar moves back of the trays is prevented by the plates 7 which 
and forth in ifs operations of moving trays from are .fLxed t0 the main frame of the apparatus 
the elevator fo the particular track in conjunc- 5 and overhang the ends of the trays. With the 
tion with which if operates. As will be noted series of trays thus encompassed and clamped 
from an inspection of Figures 7, 8 and 9, the arm together the pusher bar 35 moves if forwardly 
{}8 of the latch rides up on the rod  t2 shortly as a unlt, removing a tray from the adjacent ele- 
after the pusher bar initiates ifs transfer of a vator onto the track and removing the remote 
tray from the elevator to a track, thereby re- 10 tray of the series from the track onto the remote 
leasing the tray previously moved forward from elevator. This latter condition is shown in Fig- 

the elevator, and maintaining the locking fingers 
depressed until such rime as the pusher bar 
proaches the limit of ifs return movement. In 
this latter position the arm 08 rides down the 15 
cam 3 and is engaged by the spring plate 
which causes the finger {}7 to engage the inner 
side of the wall of the tray just placed on the 
track, and maintains the tray against accidental 
displacement until the pusher bar is again oper- 2O 
ated. This operation of the fingers {} also pro- 
jects the tray against the previously loaded trays 
and tends fo take up any slack in the series of 
trays, which may bave been caused by jarring 
or the like created by action of the Pusher bars. 25 
The dotted line positions shown in Figure 9 indi- 
cate the positions of the several parts af the rime 
the fingers {} first engage the tray. 
In the course of pushing a mold tray from an 
elevator shelf onto a track if will be understood 
that the whole line of trays on the track is moved 
forwardly one step and that the foremost tray 
is pushed off the track onto the elevator at the 
far end of the track. Accordingly, if is neces- 
sary that means be provided fo control the move- 35 
ment of the tray leaving the track so that if will 
be properly placed on the elevator shelf, and 
will not prematurely reach the line of elevator 
movement. Also if is desirable that the entire 
line of trays be compacted prior to the initiation 4O 
of the forward stroke of the pusher bar. For this 
purpose each pusher bar is provided with a pair 
of hydraulically-operated levers or hooks af its 
remote end, one on each side of the pusher .bar 
frame. These levers also serve in conjunction 45 
with the pendulum fo app]y the decelerating force 
of the penduinm fo the tray lines. 
The sequence of operations of the hooks is 
shown in Figures 7 and 8, and the construction 
thereof is shown in Figure 5. Each hook com- 
prises a lever ! 5 pivoted on a plate carried by 
the pusher frame and provided with a follet   6 
mounted on ifs free end. The opposite end of 
the lever is pivotally connected fo the piston rod 
of a hy¢h'aulic cylinder 7, which latter is 
mounted on a bracket fixed fo the frame of the 
particular pusher bar. The valve controlling the 
admission of off or the like to cylinder  is 
operated by the timing drum of the electric cir- 
cuit. 60 
In Figure 8, the pusher bar is shown in ifs re- 
tracted position on each of two tracks and each 
is ready fo push a tray onto ifs track as soon as 
the tray is brought into horizontal alignment with 
the track by the elevator. Just prior fo the for- 65 
ward movement of the pusher bar the cylinder 
7 wfll operate to more the lever !6 about 
pivot and bring the roller  6 into engagement 

ure 7, and the hooks  have been raised so as 
fo permit the pusher bar to return toits initial 
position. When the pusher bar reaches its rear- 
most position the lever arm {}8 wfll be engaged 
by the spring plate   ! so as fo raise the £mgers 
t{}I and lock the tray which bas just been moved 
onto the track. 
The mechanisms for moving the trays ! in 
their general course through the pottery machine 
bave been described, and I shall now describe 
that part of the hydraulic system which relates 
directly fo the propulsion of the trays through 
the apparatus, namely, that part of the system 
which operates the Pusher bars and the elevators 
at the opposite ends of the apparatus. 
As heretofore mentioned, the main source of 
power for operating the several Pusher bars 
the weighed pendulum --2 which functior 
to provide a slow start and stop to the lines of 
trays and a relatively rapid movement between 
the start and stop; the pendulum being momen- 
tarfly halted at the end of ifs rear swing to pro- 
long the interval of rime during which various 
operations are performed on the molds, ware, 
etc., and fo provide time for movement of the 
elevators. 
Also, as heretofore mentioned, the pendulum 
is given a slight boost near the end of each swing 
so as fo carry the weight somewhat beyond the 
ends of the normal path of its swing. The ca- 
pacity of the cylinders necessary to provide the 
desired boost fo the weight is such however that 
itis difficult fo provide the necessary fiow of 
fluid to cause the pistons fo keep pace with the 
pendulum, unless excessively large pumps are 
used. To avoid this the piston rods 
dicated at 49 a, are extended into cylinders 
and 20a of smaller diameter, which are con- 
nected into the hydrau!ic system. These latter 
cylinders bave a smaller capacity than cylinders 
5--@a and are capable of causing the piston 
rods fo keep up with and apply some little force 
fo the pendulum. By-passes  2  and !2 a and 
by-pass valves 22 and |22a are provided for the 
cylinders 5$0a, and if will be apparent that 
when these valves are opened, as is the case when 
cylinders t2@|2a are operating the larger pis- 
tons, the fluid wfll flow from one end of the 
cylinder fo the other, thereby avoiding any drag 
on the pendulum and at the same rime main- 
taining cyinders S@ and S@a in condition fo give 
the desired boost fo the pendulum when the 
valves in the system are operated fo inject fluid 
pressure behind the pistons in cylinders S50a. 
The supply tank of the system is indicated by 
the numeral 2, and the fluid employed is pref- 
erably off. From the tank |23 a line A, with 

with the inner wall of the end tray. The lever suitable branches, leads fo pumps B, C', and D 
is operated with sufficient force to take up any 70 operated by a motor iI. And it should here be 
s]ack in the line of trays, the tray af the oppo- noted that the pump Dis hooked up with the 
site end of the series being held against move- the two pumps 'B merely for the purpose of 
ment by the fingers 1{}7 heretofore described. If creasing the capacity of these pumps. As in- 
will thus be seen that the entire series of trays dicated on Figure 14, the pumps C are used in 
is. clamped between the pair of hooks at the .75 conjunction with the elevator-operating cylin« 
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dm's 82 at the opposit ends of the apparatus, off to be transferred from the rear to the front 
A pipe line E connects with the pumps B, and ends of the main cylinders. The weight §f 
with this line is connected line F which leads to thus swings rearwardly, aided by the impu!se 
the rear ends of cylinders 20 and 20 . A pipe from cylnders 9--20 . Shortly belote the 
line G leads to the rear ends of main cylinders 5 weight reaches the extreme end of its rearward 
5--50% and a line I:I leads to the forward ends swing the by-pass valves are closed, and at this 

of these cylinders. Connected with the line. 
is a line I which connects with line J leading to 
the forwarl ends of cylinders 20 and 0 . 
As shown in the drawings, various check valves 
2, arranged to open and close in the proper di- 
rection, are mounted in the several pipe lines. 
Also mounted in the system is the main pump 
4-way valve 25, controlled by an electric sys- 
tem. Also connected in the pipe lines are relief 
valves 8, stop va!vos 27 and 27' (solenoid 
operaçed), a pump unloader or dump valve 
(solenoid operated), retarder valve 9 (solenoid 
operated) and small pump C diverter valve 0, 
which is also operated bya solmoid. The func 
tion of these everal valves in the operation 
oî the hydraulic system relating fo the pusher 
bars, etc., wfll now be described. 
Assuming the pendulum  is ready to begin 
its forward swing, the weight locks 80 are auto- 
matically withdïawn from the path of the pen- 
dulum, the valve 2 is opened and stop valve 
27 for the rear ends of cytinders 50--59% is 
closed, and the stop valve 27' to the opposite 
ends of these cylinders is opened; fluid pres- 
sure thereïore travels from line E to line F tò the 
rear ends of auxiliary cylinders 0--2} . The 
by-pass valves 2 and 2  are now opened by 
the operation of solenoids, to allow the off to be 
transferred from the front to the rear ends of 
the main cylinders. The weight  thus swings 
forward, aided to som, extent by the impulse 
from cylinders 0--. . Shortly belote the 
weight reaches the exçreme end of its forward 
swing the by-pass valves are closed, and ai this 
time the stop valve 7 is opened aad pressure is 
applied to the rear ends of cdinders 8 aad 0 
as well as to the cylinders 0--(}  and the 
weight is "pumped up" to its proper destination. 
Fluid in the forward ends of the main cylinders 
is relieved through pipe H and its check valve 
24 through 4-way valve -5 to the tank , 
and in order to prevent the pissons from hiting 
the ends of their cylinders too violently the re- 
tarder valve 9 is provided on the pressure side 
of the pumps to momentarfiy bleed off some of 
the pressure being directed to the cylinders.. 
This valve of course functions on both the for- 
ward and reverse swings of the pendulurn. Dur- 
ing the application of pïessure to the rear ends 55 
of the auxiliary cy!inders, the fiuid in their 
förward ends is relieved through ppe lne J, 
Valve 2 to the return tine and supply tank 
The dump valve or pump unloader valve 
is closed during the first rive seconds of a cycle 
of opeïation, namety, during the forward and 
rearward swing oî the penlulum, and is thon 
opened. 
At the termination of the forward stroke of 
the pendulum the 4-way valve  is closed or 
put in neutral position, and the apparatus is 
ready to begin the reverse movement to bring the 
pusher bars  into position for the next move- 
melt of ,the mold trays. 
In this reverse movement, the 4-way valve 128 70 
is opened, stop valve 27' is closed, ad stop 
valve 27 is opened; fiuid pressure therefo_re 
travels from line E to line J t0 the forward ends 
of auxiliary cylinders 2_2} . .T..e by-pas 
valves 22 and t2  are now opened tò !low he 

rime the stop valve 127' .is opened and pressure 
is appliecl to the forward ends of the main cylin- 
dors as well as the auxiliary cylinders, and the 
l0 weight is «pumped up" to its proper position at 
the termination of the rearward swing. Fluid 
in the rear ends of the main cylinders is relieved 
througi] pipe G and its check valve  and as 
in the forward swing the retarder valve $ 
15 serves to s!ow down the movement of the pistons. 
Durin the application of pressure to the for- 
ward ends of the auxiliary cylinders, the fluid 
iïl their rear ends is relieved through pipe F, 
valve , and the return pipe to the supply 
O tank 123. 
AL the termination of the rearward stroke of 
the pendulum the 4-w«y valve is closed or put 
in neùtral position, and the weight is main 
tained at the limit of ils rearward swing for 
95 about rive seconds. 
The function of the smatt pump (C) diverter 
valve 139 is to divert the fiow of pressure ïrom 
this pump to the main pump lines during the 
interval that the elevator at the remote end 
30 of the apparatus is at rest. It might also be 
mentioned that the four parallel pipes which 
are connected to the "return" line just below the 
tank and lead to the opposite ends of the sev- 
oral cylinders are provided so that in the event 
35 power should be shut off, for any reason, during 
a swing of the pendulum, pressure fiuid can be 
drawn into the cylindez's from the low pressure 
side of the system, by suction created by the 
pistons, thereby avoiding uncontrotled swing- 
40 ing movements of the pendulum. 
In the course of movement of the trays through 
the machine the molds must be cleaned and thon 
dusted with powder such as lamp black or the 
like, and the molds must be ctosed and lïlled. 
45 After a portion of the moisture has been absorbed 
by the p!aster-of-Paris of the molds, the mold 
ïunnels are cleaned, the motds are thon opened 
and a trade-mark stamped on the ware; there- 
after jets of warm air are projected directly 
50 onto the ware, and the ware is thon removed 
from the molds, and fettled, inverted, and 
stacked, and removed to a firing kiln. The molds 
must thon be again cleaned and the entire 
process repeated. 
All of these steps of the process are performed 
automatically by various work units which are 
incorporated in the machine and timed to op- 
erate in the desired sequence. These various 
work units are not described herein as they 
are the subject-matter of other divisional ap- 
plications or of my parent application Serial No. 
580,401. The present invention is concerned 
largely with the manner of operating the ma- 
chine to get the molds therethrough in a way 
that permits the various operations to be per- 
formed on the molds. It is believed the appara- 
tus and its mode of operation will be fully un- 
derstood from the foregoing description, and 
therefore only a very general outtine of the op- 
eration will be given below. 
When the stops 8 are withdrawn the weight 
1 and the pendulma witl swing forwardly, be- 
ing aided by the hydraulic system, as previous- 
ly mentioned. This forward movement of the 
7 pendulurn will cause one operative stroke of each 
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of the ten pusher bars 35. The pendulum then 
immediately returns fo its original position, 
thus resetting all of the pusher bars in prepara- 
tion for another operative stïoke thereof, in 
this forward movement of the pusher bars a 
tray was moved from the elevators at opposite 
ends of the machine, onto each of the ten tracks, 
and as each tray was moved onto its track it 
caused a tray tobe moved from the far end of 
that partciular track onto an elevator. The 
pusher bars remain in their retracted position 
for about rive seconds, and during this period 
the two elevators, at opposite ends of the ap- 
para'tus, wflï more the various trays, which have 
just been placed thereon, to the next track leveï, 
ready tobe placed thereon by the next opera- 
tire movement of the pushers bars. In this 
movement of the pusher bars a tray was moved 
from the elevators onto each of the tracks, and 
a tray was moved from the far end of each track 
onto the elevators. 
Of course, timing mechanism and safety 
mechanism are employed in order to insure 
the proper operation of the various parts, and 
fo cause the entire machine to shut down in the 
event that the proper sequence of events is for 
any reason disrupted. Neither the timing mecha« 
nism nor the the safety mechanism fonm a part 
of the present invention, and hence a disclosure 
thereof is unnecessary, and particularly so as 
the electric timing and control systems compris- 
ing interlocking circuits and switches operated 
by moving parts of a machine, are more or less 
conventional. 
In accordance with the patent statures I bave 
described what I now beïieve tobe the preferred 
form of the invention but inasmuch as various 
changes and modifications may be ruade in the 
construction without departing from the spirit 
of the invention, if is intended that all such 
changes and modifications be included within 
the scope of the appended claires. 
What I claire is: 
1. In a pottery fabricating machine, a pluraïity 
of trays for supporting molds, a track upon whict] 
said trays are stidable, intermittently operated 
means ai one end of the track for pushing the 
trays along the track in a step-by-step more- 
ment, and a cy!inder«operated lever at the op- 
posite end of the track for engaging the tray 
at that end of the track and compacting the 
line of trays. 
2. in a pottery fabricating machine a pïural- 
ity of trays for supporting moïds, a track upon 
which said trays are slidable, intermittently op« 
erated means atone er, d of the track for push- 
ing the line of trays aïong the track in a step- 
by-step movement, a cylindeï'-operated lever at 
the opposite end of the track for engaging the 
tray at that end of the track and compacting 
the line of trays at about the rime they are to 
be moved forwardly, and a latch for engaging 
the last of said line of trays after itis so moved 
so as to prevent backward movement thereof. 
3. In a pottery fabricating machine a plural- 
ity of trays for supporting molds, a track upon 
which satd trays are slidable, an intermittently 
operated pusher bar atone end of the track 
for pushing the line of trays along the track in 
a step-by-step movement, a latch for engaging 70 
the last of said line of trays after it is moved, 
and a plate carried by the pusher bar to press 
 the latch against said tray when the pusher 
bar ts retracted to operative position. 
4, In  pottery fabrioatig maohte a plurl- î' 
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ity of trays for supporting molds, a track upon 
which said trays are slidable, an intermittently 
operated pusher member for pushing the line 
of trays along the track in step-by-step move- 
5 ment, and a cylinder-operated lever on the 
more end of the pusher member to engage the 
adjacent tray and compact the Hne of trays 
prior fo a forward movement of the pusher ruera- 
ber. 
1,) 5. ïn a pottery ïabricating machine, a plural- 
ity of trays for supporting molds, a track upon 
which said trays are sïidable, an intermittently 
operated member for pushing the line of trays 
aiong the track in step-by-step movement, said 
15 member including a substantially rectangular 
ïrame extending the length oî the track, a pusher 
bar on one end of the frame for pushing the 
line of trays, and a cylinder-operated lever on 
the opposite end of the îrame for engaging the 
0 first tray and compacting the line of trays prior 
to the operation of the pusher member. 
6. In a pottm:¢ îabricating machine a plurality 
of trays for supporting molds, a track upon which 
said trays are movabïe, a pusher bar for moving 
'5 the trays along the track in a step-by-step 
movement, a shafç, an operative connection be- 
tween said shaft and the pusher bar, a pendulum 
connected with said shaf or oscillating the 
saine, and a hydraulic control system operative- 
:0 ly connected with the pendulum. 
7. in a pottery fabricating machine a plura]ity 
of trays for supporting molds, a track upon which 
said trays are movable, a pusher bar for moving 
the trays along the track in a step-by-step 
5 movement, a shaft, an operative connection 
ween said shaft and the pusher bar, a pendulum 
connected with the shaft for oscillating the saine, 
a hydrauïic controI system operatively oonnected 
with said pendulum, and a lock automatically 
40 positioned immediately below the pendulum 
the end of each of its movements for supporting 
the saine under certain conditions. 
8. ïn a pottery fabricating machine a plurality 
of trays for supporting molds, a track upon which 
45 said trays are movable, a pusher 'bar for mov- 
ing the trays along the track in a step-by-step 
movement, a shaft, an operative connection be- 
tween said shaft and the pusher bar, a pendulum 
connected with the shaft for oscillating the saine, 
a hydraulic system including a pair of cylin- 
ders and pistons and a common piston rod, said 
piston rod being operatively connected to said 
pendulum, one of said cylinders and pistons 
ing of sufiïciently small diameter to cause the 
piston to apply force to the pendulum at the 
rapid portion of its swing, and the other cylin 
der and piston being sufiïciently large in diam- 
eter to lift the pendulum to the limit of is ampli- 
tude of movement. 
JAMES A. BOWER. 
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